
InfinityDB Server

•Agile DBMS
• No Server-side code, just powerful PatternQuery

• Directly capture, distribute, transform, edit, share

• ‘ItemSpace’ Model – flexible (like extended JSON)

• PatternQuery - beats SQL but is not ‘code’

• REST APIs – instant, dynamic, rich using Queries

• ‘Mini Application’ – via sharing stored Queries
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InfinityDB Embedded and
InfinityDB Encrypted
High-performance DBMS ‘Engine’ Under the Server

• Used alone in many applications
• Data is binary, compressed, not text
• Scales to Terabytes 
• 100K Items/sec per core or more
• Multi-core, almost no contention
• Java (Server is Java too, but hides it)
• Scales up with more cores
• Transactional, robust, simple
• Encryption (AES-256, HMAC-SHA256, PBE, 

X509 signing, key rotation, PBKDF2)



No Server-side Code – Just PatternQuery
Simplest possible way to work with shared structured data?

Traditional InfinityDB

Languages SQL, JSON, JavaScript, Python, HTML, 
CSS, XML, bash, Docker, special, …

i-code (just replaces JSON), then 
PatternQuery as needed. ‘A query is data’.

People Software Engineers, Sys Admins, 
Database Admins, Repository 
committers, QA, Managers, Users

Users, PatternQuery Users, Admin User

Things Systems, DBMS Servers, App Servers, 
Repository, data and code artifacts

Preconfigured AWS instance or on-premises

Dependencies Imports, OS, language, DBMS versions

Skills Coding, schema design, UI design, DB 
admin, management

ItemSpace model, then PatternQuery as 
needed

Architectures Three-tier web server, hand-coded REST 
server, hand-coded application features

Microservices i.e. REST network

Time Scale of 
Implementation

days minutes



ItemSpace Data Model 

• Think of it as a single huge sorted JSON document

• Paths in the JSON are ‘Items’, each a sequence of 
‘components’

• Items can be inserted or deleted or accessed randomly or 
in sorted order

• 12 data types for the components: string, boolean, date, 
double, float, long, short byte array, short char array, 
short byte string, index, class, attribute 

• Images, plain texts, pdfs, any other blobs are broken into 
Items

• Provided by the Java ‘Engine’ InfinityDB Embedded or 
InfinityDB Encrypted



Views of Nested Data
These show the same editable data (or CSV,  Items, …)

i-code Graphical JSON



  Blobs are Nested
   Images, plain text, pdf, or anything else, at any depth

Graphical i-code



Views Adapt to any Nestable Data
Including i-code Tables Lists JSON Strings CSV Text Images Blobs Items 



Basic PatternQuery
Get an Image. Graphical View



Basic PatternQuery
Get an image. i-code View



PatternQuery Features
• Pattern matching with literals, symbols, and expressions

• Match tuples, sets, trees, lists, logic, all or none in subtree

• Select, Project, Join, Filter, Cross Product, Sorting, Composition

• Expressions – Java style

• Math - trig, exp, random, dates…

• Formatting, parsing of any type – Date, String, …

• Type Conversions

• Regex

• Reducers – general purpose, statistics, counting, sum, hashing, 
time, random, number series

• Input/Output to database, REST request, REST response, …

• Safe Strong or Weak type checking of unions of types or tuples

• Optimized for performance

• Functions

• Parameters

• References

• Pointers

• Variables

• Mutable things

• Loops

• Conditionals

• Macros

• Complex Syntax

• Algorithm-type 
stuff

Non-Features



Client REST Code is Easy
def get_image(pic):

    data = { Attribute('name'): pic }

    success, content, response_content_type = 

        infdb.execute_get_blob_query(

    ['examples','Display Image'], data=data)

    return success, content, response_content_type

Every language can easily do REST access already, even bash using 
cURL. Microservices architectures use REST APIs and gateways.

InfinityDB also provides helper code for Python, Java, and 
JavaScript in github in infinitydb/infinitydb. Language structures 
are marshalled automatically, avoiding JSON entirely.

The request and response content may be arbitrarily complex if 
desired.



InfinityDB Server

https://myserver.com:37411/infinitydb/data/my/db/”examples”/”get thing 
count”?action=execute-query
request content: (empty)
response content: { “_thing_count” : 3 }

{ 

    Query ‘examples’ ‘get thing count’ query {

        pattern Thing =things =count;

        result =out thing_count =count;

        Where {

            'out' kind 'response content';

            'count’ kind ‘counter from one’;

        }

    }

    Thing {

        ‘thing 1’;

        ‘thing 2’;

        ‘thing 3’;

    }

}

REST

Database ‘my/db’

REST exchange

https://myserver.com:37411/infinitydb/data/mydb/mydb/”examples”/”get+first+thing”?action=execute-query


PatternQueries Form a Mini-Application

PatternQueries are stored 
in the DB as structured 
data.

Users can execute 
permitted queries including 
REST queries to get, put, 
and transform data 
consistently.

New PatternQueries can 
simply be based on others.

Permitted users may 
directly access data as well.



Security
• Admin User manages securely via web:

• Databases
• Users, Passwords, Roles
• Grants for Role on Database for Read, Write, Query 

by interface name or prefix, setter, getter

• Passwords are stored hashed with bcrypt
• System metadata is totally encrypted
• SSL is used on all communication

• System Admin:
• Installs the SSL certificate via SSH
• Does manual backups via AWS snapshot



A Complex 
Query - 
Fibonacci



A Complex 
Query – Join

On symbol =fish_species

to print profits
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